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(54) COMPATIBLE OPTICAL PICKUP DEVICE 

(57)AbstrBCt , .... ^ , 

PROBLEM TO BE SOLVED: To provide a compatible opt»cal pjokup device 
for malting compatible optical disks of different formats such as CD-family 
CD-RWs end DVD-ROMfi. 

SOLUTION: The compatible optical pickup device includes a first light 
source 11 1. a second light source 1 21 , a light path conversion means, an 
objective lens 131, and a main photo detector 140, the light path conversion 
means is provided on the path between the first light source 111 and the 
objective lens 131. includes a first beam splitter 113 In flat-plate structure 
for converting a first light advance path applied fi-om the first light source 
111 and a second beam splitter 133 in fiat-plate structure for converiing 
the first and second light advance paths being arranged on the light path 
between the first beam splitter 1 13 and the objective lens 131. and the 
main photo detector 140 includes a first photo detector 141 that Is divided 
into four divided regions and second and third photo detectors 143 end 145 
that are arranged at both the sides of the first photo detector 1 41 and are 
divided into two divided regions. 
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^ * *i ffl -r * ^ vjttt tt» fc t?s»a}t e e» T 

cfl>ffiijtg6ta«<oiHsiii:'&'*Eiias*is '&'f7ro(D» 

tl9««2] I!!rl2l5iai;»2tf-A;^::^'j'y^l±& 

[ii»«3S3i i)ifE»2ifeiistiiirEm2e-Ax:f'j'y 
ia««4i iiiE»2ji6jB[i:WE»2t;-Ax:;yv 

^«3tK^«l?Si:a)IHla)Jt!l±l=fiS?L&Jh., AW3fe*1 
fitFEJfEl k;-Ax:/'j":/5fi:ffi2lf— AXZ^iJ^/^ita) 

ij y u ^x t $ $ 6 ic-&t?c t siiat -r «iii«3K 

1 icEsros^Sit \iv^7v -yim* 

mtmsTi «i[Em2)fcii9{iii«'&ASt^4t. i!trE%2 

2 it2S3!i> 6 saws iiS Jfc tb * $«feUi-r S =E -^t -ffl Jt<* 

* e.ic^tf- 1 •ri.is*^ 1 i=EiE©s 

1 JtUfc. 

((17 8 0 nmiA50:>S2j%$till^-4-%IR2%Sfc. 
HEWlJfe^O. 6mml?S©DVD-ROM$^t^D 
VDJtT<;i^ fltrEIK2*Sl. 2mmJ5 



SO) C D - RW^^t? C D 7 7 5 y — Jt-r ^' Xi? l=aS 
:h.. flEmiifeffiA^6Ba«*ih.fcgi1ft©3tff»l»«ffi 

s»j:i=Eia**tA.it**tfc^i at;se2}toj3tR<8» 
sirEJtT^-<x<?!S^&fiW**i, fiE«2atf«i if-A 
#a«iss<i#^^*wr'i>fcttrot(7)'T?fc-3r. s-^ris 

K E2auFi. F2icBffl**ifcm2at;a53jifcei 

T C D - RWi: D V D - R OM*Sft Rf^lttto*: C i 

ai««7i iiiE«iauifi2e-Ax:/«jry5ii4* 

liS3R«8i iirEm2}f£iisi:itrEa2tf-Ax:/'jv 
*tfcjt*ii»a<fc*o«jt. ± 1 }jjjt(=iHi*TSis*-ti-« 

iltlT^T-^ $ €> ic^tf C ^^^tthm.-^ 6 l=Em 

rosttssjt e T f :^sia. 

[tS««9] «IIES2itastfIEa2tf-Ax:f>j-> 
irEati e-AXT^y V* tm2 e— axz/'j -^^f t© 

0] BtiSm2ftM!l*^f>AS4S*i., flUE^ 

2 e-Ax:r'j ^grAftf**tf=a2}t£ajftLT 

«ltil«6 « & ic^t^c t<&6t«SI 6 l:E8a> 

[000-11 

^7 7 -y ::;^ssi=« y , i|#i=»EJ5Pil!Ba c d :? r s y - 

<D1 OT?ft5CD-RWfcDVD-ROM$HftL5S 
[000 2] 

[«t*ffl)tttBl «ffl©SffiaER/SfeRrii6<frS?5';u 
Ut^I-xh'X^' <DVD> fflJte-<;e7 7'y:?SlHI*, s 
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D) » CD-R (Reeordablo) , CD-RW (Compact 
Disc Rewritable) . CD-I, CD-QO*5ttCD 

10003] tcii<. K#a) CD -77 5 'J -row® 

2mm-CfcSJE®. DVD©jgt^5!tT"f Xi7(D 
^tO>Vf^Ui^t1^^\y>:<OKamzii-aXO. 6m 
ml-eJ^<k«*tXt^S. ttoT. DVDtCD^rSU 

D V Da«C D77 5 y-fflS4JtSOilSfitfflKttS 
K#OCDfflS4JtiBifiSA<$57 8 0 nmT7fc«fi 
DVDffl»4*liaftl±«96 5 0nm"Pfc«. fito 

[ 0 0 0 4 ] B 1 *#H+4i tf , litSsoSttSft Hv^f 

rv^f&mts iKi6 5 0nmia[fio)jt$fflifr«mi}t 

312 Ifc, 157 8 0nmiStfiro3t*ttWi-5!R2it3i3 

1 1 i^vsti>, i3tB% 1 j%as 2 1 ii4ajktMi=i9t^D v 
D1 oamvs m2jftii3 1li^a*ffi<)l:J?t^cD1 ob 
m-e&io fjEmi &t^^2«2 1 , 311*. -s^e 

atStfttUTDVDI 0a» CD1 Ob^Jtfflt^Ci: 

rooosi fl^rEm1^tai2 1A^&ttl^*^^t=J'fctt. s 
1 3uy-5«u>X2 3*ai«2SiiBu mmite-A 

X:/y V^«2 5*»6DVD1 0 afi!ll=lSil**9 wfclzft 
^•LT, flEDVDI 0 aA^e>SW**lfc». StlE 

a 1 (Pit e-A X :^ g f 2 s * sja u 1 jtftais 

-y^iasfcT'fX^^i ofcO!>IHa)jtS8±l=l*Wi SWSI 
2iteiS2 1.31 3!l^^,fias^*ih.f=^fea>gK$s^8i*•t^•* 

14**51*1 /4«fi«4 3. ?rs2tty4 5a«^w* 

[0 00 6) flEm2Jtai3 1 *^&KWS*lfcJttt!S2 
a'J/-5«U>X3 3, m2fS5lte-Ax:^U'5»$3 
5, ftmi/i/:<3 7*2iaL-cfiE=F.*7'r;i'^i-4i 

^;U5i--4 1 A>feSJtft*l, ItJEl /4SftStR4 3, HT 
KI|$U4 5&{;jl4^U>X4 7$4SrCD1 0bl=i/|&7, 

tK"^ hA<ftm*H-6. tUECD 1 0 b*^&SS^*^^f=}t 

liJt»±Ufflj5.5.;lxfcJt^SJ84 7. 4 5. 4 3. 4 1 

frEK2<@jte-Ax:^'j^*ii3 5AN6sw 

d ^iTff 2 jtettUtt 3 9 l=&jf£ 

[0 0 0 7] |trET2f7-<7U5'-4 1 ttAa^JtOififilZ 

1 ^£992 1 A^&tusti^iK^^aaiad-ti-. MEm2 jftasE 
•r«. a 2 *#iiaf4xii. wERTSttt y 4 s 



•p-C*$**<*£S*i5%1«Sia4 5ai:. C(0®11i 
a4 S aO«-ISI=«BS**lfc»2fS«4 5 b fct=«J** 

aliJi<S5U>X4 7<Dg|P»A<0. 4 5UTI=KafS 

«i«i=. siiai;iB2^2i. 3iiv6iiai**4ifc3ife 

[0 0 0 8] -5?. ^2®Ja4 5bl4«!|«!lUi/X4 7fl) 

Bsntto. 4 57bso. 6 i=igs-r ^ 

fc. C«)m2$IlSlt4 5bl±6 5 0nmO)ifi!fi$^-r«3ft 

1B»nIftlttyA<9;2ft3SAx&iia4$:h.-CHQtt0. 4 5 

W±©^«l= i, C D - R ffljt * # 5. fcft 

i&R-rS CD- R wsE«a» t L-c«8ffl-e # ttt^ fc 

5ji0T*<fc*. t-tzs ssiiSxeA<itt?n»^ffl©»i&t^ 

SI2$I«f«-r«)RrSEtty$*(il«'«Ci:l-<»:oT. ffl 

[0009] 

[|6IBA<fi?0lU<J;5fr-5!I81] *ieiBI4ltrEMIi;S« 

%7 8 0nmlj[Sa}$b$mA;9:-i±<&^Al:i^0. 5JU± 
<D?SMntt*iiaL. cD-Rwi=ft«o)E®Ri;s*i 

[00 10] 

aKfioKijfe^u^-rsffiijtast, maai jiticjt'< 

1 »tf»2Jt05«-«i*»4©«J&:«ittT^ 

JE*#5*t«!lL/>Xi:, 1^rEitT^'7.^A^65W^i^, 
1I[E)I6KK&^»*» A Ur ASt$:h.A:^ 1 2 3<£ 

ffi^Stts ffIESlJtiiai:ltlE«14jU>Xt<DIH©J5K 

<TftB*«ft-r«¥tta«fi©»i e-Ax^y?/* 

©jtH±icEs-.iF*iAW*4tfc»i ao:m2it(DjttT«a 
»*««i-«¥«s«tasfl>»2 tf-Ax:/'j t*^ 

fi1fE^'r:/itt«ltliSI4s 4 0©»l!I«|13(=Bii5?H 
fcmiit«6Wlfi:. croffi1Jl£«taSa)PfJI-#'«iK® 

'&':ir-3a)«tll«Jil(=Bii**ifcm2at;W33te 

[0 0 1 1] $fc. *flWI*. KljeSOnmSftSoai 
Jft^ttW-f 1 it35tv.*«l7 8 0 nmilEfi<Da2JtS 
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W2**1. 2mmff40!>CD-RW**tfCD7r 5 

fcffi 1 ao:at2it(DjtfiiiiKSiEftr4¥ttiMt«)Som 

|!jEm2at;igi bf-A;^.:/'j'-^^'«^-cAW*tifcm 
1 Rt;s23tA^&«ffi^i#at;^ss^i#*t^ti^f«fc«> 

fc»2 3 jtttffl»i: *fiis.fc^ >mmi^ 

KX%'f <7.'3 t UrCD-RWiOVD-ROMSH 
[0012] 

M«-r«»i »t;»2j'£»i 1 1 » 1 2 1 fc. 

*i63fe$-l*-5«?Sll^>^l 3 1 WESfe-T-f Xi' 1 0 

[0 01 3] flEI^13te9Sl 1 1(i$96 5 0nmlKftro 
^iJtiSmw-fS. ^©ml^*i^fc^ lit 1 1**8^1 W 

•C, fIISai23lfeai1 2 U±*S7 8 0nm5fifiOffi2Jtll 

$ttj!wr5. c(Dffl^t^F^^fcS2}tlltt«^^Ml=l5L^c 

D. CD-RWttifOJtT-fX^I OOblClltfRSEti 
JtSi 2 1 l4CD-RWJfeT-r;^f iCEJiBl. (5®<fJt 

a*Lt^. iiirEm2 3itjii 2 1 tmaitK^^mta) 

$*J:5l=A*JJt«@tffSiaiF1i-4ia«f»Tl 2 3*<ffi 
a**l-5. Cfl)|ll«rtt7-1 2 3i*i!trE»23tiiai 2 1 A^ 

[0 014] WE3t»«}ft*SI*tilrEai JltSBl 1 1 *^ 
1 1 3 1. ttE^i tr-A;^^«j 1 1 3 



Mjfc«>iifr«iK*i!e«-t«iS2 e-Ax-:^ y i 3 3 

$^A/l3^fiE**v5. flEffil -^^1 1 1 3 

li, m 1 JtH 1 1 1 tJA^&ASt^?tifc^1 it I tItlEit 
T-fX^; 1 ooa!li=» yt-f-fxi'i 0 0AN&fiS4**iT 

AW**ifcaiiatfa23ttK ii*ii!iEit«iw«i 40 

[0 0 15] |tlEtS2i;-A;^^'J'y^i 1 3 3l4Alt* 

*ifcaiatfSR2*u ii^-fipjaja. -«PRW4i*-c 
AStitcD3»iTiia»tsejL*. ai**i.f=j:a&it^M.i2is 

^*-r-5«^. KlEa2e-AX:/Uf ^11 3 3l*»2 
JItJil 2 1*x&A«**Vfc»2itll©-«IiliRS**'ttT 

UEitT'f::^^/! 0 ofiilf=rRj*v*3l*» sys?«-iiaBB* 

1+5. *fc, mi itSSi 1 1 A^&A!St*^xfcffi1 it I O 

-SBiia)fi*-t*xi(iEitT-<xi^ 1 0 o<fflr=ifli/i>t)-a-» 

JSUitttSSt*-!**. -tL-C, WEitf 'f;^fl OOji^ 
&S«*:h.AS4**i.fc^O-«*aifl*1*'C|irE^» > 

ife«ltH«1 4 0IclRl4^t)-B-5. 

[0 016] ^c-c* mEmiat;»2tr-Ax:f'j'y 

$ 1 1 3, 1 3 3tts iR**lfc*3l=itBl=«U-C«l4 

fes. BtiE»iat;m2if-Ax:^y-</«i 1 1 3. 1 3 

3$2aat4»ft^*4iSJRS*fi'Ml:"**4J:5{=, ¥ 

«ia«3fia>»iat;»2if-A7.::^'j"^^i 1 1 3» 1 3 

305®*(4l. BmrnfelTJ-^J-afc^t^^MtUl^ * 

fc, mi e-i^7.::"j'y^ 1 1 3fl)ffi*i:*rfiitm2e- 
Ax:^yv^«i 3 3<D«t»3?iRii:*aii=-r*::i:i=«feo 
•c, jptESif-Ax:^';-^^ia>»fflB#»^-rsit^il3iS 

[0 0 17] cc-e. WEm2iitisi 2i*N&aiA**i 

fc^roit/<9-li'E-$-fflit*^WSS (monitor ins pho 
todetector) 1 2 7 *fflUX^tt*tt5. ^O^-^"- 
fflit^imSl 2 7l4ltrE»2itSl 2HMA*&A.«* 

i!FEm2if--i^;^:^'J 'j'^'i 3 3*sjaLfcm2ife 

ll$SJfeLrm2it^1 1 1)6^6Ba«*ih.Sit(DfflA* 

5 (APC ; Auto powercontrol ler) (05^1*'^') Sffi 
L-cm2m2JtS!n 2 1 4>&m**ih.5it<0/<9-*q 

[0 0 18] 1irES4«lU>;<1 3 1ttDVD-ROM7 

A«**vfcmiai;m2iiiu 

1SEftx-<X^7 1 00 a, 1 OObfcft^*****. 

ccT?, mi at^m2itaii 1 1 » 121 A^&fi5«^^v 
fcitAW* rota-stitt^ltrEjt-f -< 1 0 0 a , 100 

bfl>**i'fii(OK2fiSI=itX7Kv h*Jgfi2-r4fcftl=, 

ffiES*%u>xi 3 1 fcLrstiatRai/>x*aifflL 

i/;<i:it«1llD*ffttt*Hl)SiAI=* y ll3g*^fc*B1^1* 
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ffiS, 6 6 5, 9 5 7^ (mfa : 1 9 9 7^9^9 
HVIO)^^ : LENS DEVICE COMPRISING LiGHT BLOCK 

INO MEANS AND AN OPTICAL PICKUP APPARATUS USiNQ TH 

E LENS DEVICE) . ^SmfSS, 8 2 2, 1 3 5# 
(mta : 1998*10^13 0, ftMOT^f* t LENS 
DEVICE INGLUDINQA LIGHT CONTROLLING MECHANISM AND 
AN OPTICAL PICKUP APPARATUS USING A LENS DEVIC 

E) , ^SmiFffiS, 9 0 9, 4 2 4# (mfH : 1 9 
9 9#6^ 1 n^n^W •■ OPTICAL PICKUP DEVICE 

AND METHOD TO READ FROM AND RECORD INFORHATION TO 

DISKS OF DIFFERENT THICKNESSES) , *H*tS^ffi5, 9 
8 7, 9 2 4# mWB : 1 9 9 9*1 1^2 3 0, ft 

mOi^^ •• LENS MOLD AND METHOD OF MANUFACTURING A 

LENS) icB***ixL>so)T?v ionmit&mmt. 

[0 019] lUIB^'f l/JttlffiSl 4 0limiaitT-fX 
^lOOa, 1 O 0bA^&&'!?SW*ih., fifllSS^iaiUV 
XI 3 1. »2»VW1 lf-AX5^y'y5«1 3 3, 11 
3Rt;gJfeUi/Xl 3 7«lStA.S4S*tfcJlt$5Jt-r 
3>. IdESJtUVXl 3 7ttl!fSB^1 

1 1 3titi»m9i^ ^otomzvintii^ i^^iixn^ 

>Jtaai»1 4 0f4ia4(DJ:5l=}t!¥:«)<S^*^t«>. 

[0 0 2 01 H4*#sai'4iif, y-f vjtfttasi 4 0 

lt4O<0$}'fl1ittA, B, CStjDl=|ZlI$;Kf=ft1i% 

isaisi 4 1 1. z(Dm^^t^tii^^ ^-^ommiz^^ 
mntii. ^^--oo^m^iAEA. E2at;Fi. f 

2l=Bild4vtc%2&t;S3i^^bUSl 4 3, 1 4 5S' 
^t. ::*lttftiB-f«IIJa7'?>*>a:'yU^ (Otfferentl 
al Push-Pull : DPPa) UlSIHi#*ftffl-rSfctt 

[002 1] miay'fvjttttassi 4oi*dvd-ro 

M«if<J)m>i"tT^;^f 1 0 0al=*tf SfiifHroil^B* 
l-fHifflUa^ (Differential Phase Detection; DPD 
S6) T;h5>vi?!S^fi-^*ttaiU 3f^i|RSa-e7*- 
*XR»fi#*tt«t«. ^L-C, CD-RW»fl>»L^ 
jtx-f x<7 1 0 0 bl=«t$'tS«a)EfiB#(=i*SBIii^tj> 

0 o bJ=Si4-r«.1S*B<0ll4»l=l*3 e-A^at? *y 
««liijf-5. fiiriBCD-Rwjtx-f;^<' 1 00 

b ICIBfilBt, 0 P PS£*fflL^SO)l*, «7* -f 
hi, S-Haui/Xl 3 1 HcJ:-3"CK±**vS}t 
i^^&St, SBK«lHl«rt&^1 2 3l=J:yialt/r*Hfc±1 
«ia«f t;--Afl>3% 1 ol*lse*i!ifcl!Iri:, <fi<D 1 -3(4 



[0 0 2 2] *ftwi=«64jifetr'y;?r^':/«®i* 

3feK±I=9Eiay»2 3'J;t-5tL'S/Xl 2 6, 135 

**6t^t?wi:4ta*Li^. fitr8Bmiat;m2a'jy 
-^u>X^ 25, 1 3 si4S-/fj«!T-<;^,^ 1 ooAn6 
(DlirSBS? 1 jitiS 1 1 1 2%!^^2^ oi/is^tfy^i^ 

a'jy-^fUr^Xl 2 5ltflSBm2Jtai1 2 1 tltTBBW 
2 e-Ax^'J ^/^ 1 3 3 i:<DBI©3tK±lcBeS**v, 
ltlKm2j%l|g1 2 1 A^&B[»«it:f!:fttft)l&$-:)Slcft% 
C<D«la'jy-^iH/Xl 2 5ttJt^WiS^ 

EgM*<e«>rfliriE®2}tisi 2 1 AN&Baw^^ifcjtA^s 
ujtja^SE-r-scD-Rwjr^tj-ttSfcft-cfts. -t 

t-C, filrE«2 3'j;«-5«t/VXl 3 5(i1!inE»1 
A7.■:f^)■y9^ 1 3 iffi2 e-AX::^'; -y^i 1 3 3i:(D 
PiJl<DJfe»±irl3ES<i-CJt7'-f 1 0 0(c|«oA>5Jt* 

[002 3] 

-A;^:''j'v^«l=tk'<TS<iroip<SS8Jfifl)Si at;^ 
2tf-Ax:;^'J v5»*Sffl-r'5^ticj:o-c, tea;^h 

[lascDfsmiStisi^] 

[01] tt3l5rosaS}feevf7'y::'Siao)}t^Wll 

[02] 01 row^ay^ffiiiswi^si-riasTjfcs. 
[03] :i^mao>m.mmmz%iK^m%^vifT':> 

[04] 03a)%«itll8IO!>^iS$^'r«lBSn«:V1ii0 

100, 100a, 100b J^T-rXi^ 

111 m 1 jtss 

113 Si tf-AXT/y 

1 2 1 m2jftiia 

1 2 3 Btfrft* 

12s Si a'J/--^l/i/X 

1 2 7 ite^m^s 

1 3 1 }J<J)lx>X 

133 S2 bf-AX^iJ-^ii 

135 S2a'jy— $U>X 

13 7 SjtUvX 

140 jt-OStftUS 

141 mijt^ttas 

143 S[2if£4jltil» 
145 ff33%tttll» 
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